Zinc deficiency impairs T cell function in mice with primary infection of Heligmosomoides polygyrus (Nematoda).
This study was designed to determine whether severe zinc deficiency would prolong the course of a primary Heligmosomoides polygyrus infection in mice, and whether this could be related to impaired T cell function. Female BALB/c mice were fed a zinc-sufficient (Zn+; 60 mg/kg), a zinc-deficient (Zn-; 0.75 mg/kg) or an energy restricted (PF; 60 mg zinc/kg) diet. After four weeks, some mice in each dietary group were given a primary infection with 100 larvae; nutritional, parasitological and immunological parameters were assayed over the following five weeks. Liver zinc concentrations were significantly reduced in Zn- mice compared with Zn+ mice. In certain cases, PF mice also had reduced liver zinc concentrations, showing the negative effects of restricted food intake on zinc status. Zinc deficiency prolonged the course of a primary infection, with the effects being most evident five weeks post-infection when Zn+ mice had only 40% as many worms as Zn- mice. Parasite infection induced strong immunological responses in Zn+ mice in contrast to Zn- mice. The reduced production of IL-4 and IFN-gamma, the reduced peripheral eosinophilia and reduced serum levels of IgE and IgG1 in Zn- mice were attributed to the zinc deficiency, whereas the reduced delayed type hypersensitivity response to parasite antigen and reduced production of IL-5 were in certain instances attributed to reduced energy intake rather than zinc deficiency. These results show that zinc deficiency significantly impairs functions normally attributed to both Th1 and Th2 cell populations, and that these alterations are associated with elevated worm numbers in zinc-deficient mice.